Basic fibroblast growth factor stimulates the proliferation of human dermal fibroblasts via the ERK1/2 and JNK pathways.
Basic fibroblast growth factor (bFGF, FGF-2) has been described as a multipotent cytokine that regulates cell growth as well as differentiation, matrix composition, chemotaxis, cell adhesion and migration in numerous cell types. It is known that bFGF stimulates proliferation of cultured fibroblasts. However, the detailed mechanism of fibroblast proliferation induced by bFGF in vitro still remains to be elucidated. Objectives We investigated the precise effects of bFGF on fibroblast proliferation and the signalling pathways responsible for bFGF-induced proliferation in cultured human dermal fibroblasts (HDFs). HDFs were cultured with bFGF in the presence or absence of specific inhibitors against MAPK signalling pathways including ERK, JNK and p38. The number of cells was counted and immunoblotting findings were examined for the activation of ERK1/2 and JNK. Furthermore, the inhibitory effects of ERK1, ERK2 and JNK1 were proven by the transfection of siRNA. bFGF increased the number of HDFs in a dose- and time-dependent manner. The bFGF-induced proliferation was suppressed by the MEK inhibitors PD98059 and U0126, and the JNK inhibitor SP600125. bFGF increased the phosphorylation levels of ERK1/2 and JNK1. Treatment with ERK1, ERK2 or JNK1 siRNA significantly inhibited bFGF-induced proliferation. This study indicates that ERK1/2 and JNK pathways play an important role in the bFGF-mediated effect in HDFs. This study also suggests that controlling ERK1/2 and/or JNK signalling may therefore be a new therapeutic approach for the treatment of chronic and untreatable skin ulcers.